Inducible expression of type 2 IL-1 receptors by cultured human keratinocytes. Implications for IL-1-mediated processes in epidermis.
Two species of cell surface receptor for IL-1 (IL-1R) have been characterized. Only one of these, the type 1 IL-1R, transduces a signal after ligand binding. Whereas mRNA for the nonsignal transducing type 2 IL-1R seems to have a broad tissue distribution, functional type 2 IL-1R has been carefully studied only in leukocytes and related cell lines. Because normal human keratinocytes, which are IL-1 alpha-producing epithelial cells, inducibly express large numbers of IL-1R, we have studied their putative type 1 and type 2 IL-1R at the level of RNA, protein, and biologic function. At the level of function, gene expression of the IL-1-inducible cytokine granulocyte-macrophage-CSF by keratinocytes was mediated entirely by low numbers of type 1 IL-1R, although type 2 IL-1R were more numerous on both resting and activated keratinocytes. Type I IL-1R mRNA was detected only at very low levels, whereas a marked induction of type 2 IL-1R mRNA was readily observed in activated keratinocytes. A sensitive and specific ELISA demonstrated shed type 2 IL-1R in the conditioned medium of IFN-gamma or PMA-activated keratinocytes. Keratinocyte type 2 IL-1R bound IL-1 alpha with higher affinity (Kd approximately 3 x 10(-9) M) than type 2 IL-1R on leukocytes; however, the intracellular epithelial form of the IL-1R antagonist was bound 100-fold less avidly. These findings demonstrate that a normal nontransformed epithelial cell may express large numbers of the nonsignal transducing type 2 IL-1R that binds IL-1 with high affinity and can be shed into the pericellular environment. This receptor may function as an IL-1 antagonist in autocrine, juxtacrine, and paracrine cutaneous pathways.